Introduction
Many medical conditions are accompanied by oral manifestations. The purpose of this study was to explore the possible links between anorexia nervosa, the teeth and related oral tissues.
The illness, which predominantly affects young women, is characterized by a tendency to manipulate diet to lose weight (Crisp, 1967) . Amenorrhoea usually supervenes at an early stage. Two distinct groups are found clinically. Firstly, and more commonly, there are those who lose weight by avoiding carbohydrate which, in extreme cases, may lead to a concomitant reduction in protein and fat intake. The second smaller group induce vomiting to lose weight or maintain a low weight. This group tend also to have periods of overeating, at which times their diet may contain large quantities of carbohydrate. After eating, both groups suffer intense guilt feelings and the latter group in particular may take large quantities of laxatives and fruit to overcome constipation and to rid themselves of the food which they have consumed, but not vomited, and also to achieve temporary weight-loss through dehydration. Profound electrolyte disturbances, especially hypokalaemia, arise in this latter population.
Investigators generally regard the illness as having important psychological determinants, although they differ in their views of the mechanisms involved. Crisp (1970) believes that the anorectic has regressed both psychologically and physiologically to a prepubertal level thereby avoiding overwhelming adolescent turmoil. He and his fellow workers have shown that at low body-weight the anorectic has low serum levels of the reproductive hormones which revert, on re-feeding, to normal values (Palmer et al., 1975) .
Some authors have tended to see anorexia nervosa as an extreme aspect of an almost universal female adolescent pattern of dieting, commonly rooted in a desire to reduce fatness. Nylander (1971) in his Swedish study showed that dieting behaviour appeared to be endemic and epidemic in girls' schools. Most of the girls reported feeling fat, although by objective criteria they were not overweight. Some 76% of 18-year-old girls in this latter group were striving to lose weight. If mild cases are included, Nylander stated that 10% of girls in his study reported experiencing an anorexia nervosa syndrome. Certainly it would appear that 1% had the disorder. This accords with findings recently reported in the U.K. (Crisp, Palmer & Kalucy, 1976) .
Accompanying the growing interest in anorexia nervosa from a medical and psychiatric standpoint, certain related dental manifestations of the disease have become apparent (Hellstrom, 1974 (1956) . A general assessment was also made of the quantity of dental plaque.
Results
The sample was divided into three major groups: those who in the last 3 years had persistently vomited food; those who in the last 3 years had persistently regurgitated food; and those who had not vomited or regurgitated food. As can be seen from Table 1 , each group had a similar mean age. There were no noteworthy differences in the dental care of the subjects in each group (Table 2) , although on average the non-vomiters had had more time on a normally balanced diet before examination than the vomiters and regurgitators. However, in the context of the time-span of the illness this difference is not expected to impair the validity of the findings. (Table 6 ). The prevalence of periodontal inflammation was significantly more common in non-vomiters than in vomiting or regurgitating anorectics (P<0.04). The total absence of plaque previously associated with vomiting (see below) and attributed to depressed bacterial growth in the acid environment was not found in the sample patients.
Discussion
Dental afflictions in patients with anorexia nervosa may result from three factors: firstly, the effects of frequency and prolonged vomiting; secondly, the unnatural diet; thirdly, the intra-oral effects concomitant with wasting and dehydration of the patient during starvation.
Vomiting
The term perimylolysis is used by Hoist and Lange (1939) to describe the destruction of tooth tissue due to persistent vomiting. Cases of dental damage resulting from regurgitation or vomiting as symptoms of such medical conditions as hiatus hernia (Howden, 1971) , 'gastric dysfunction' (Hoist and Lange, 1939), duodenal or peptic ulcer (Allan, 1969) , antabuse therapy for alcoholism (Lindon, Roper and Wielin, 1968) , and during pregnancy (Stafne and Lovestedt, 1947) are well documented.
As long ago as 1937 Bargen and Austin reported a case in the dental literature of severe perimylolysis affecting a 26-year-old school teacher. The patient was described as a 'walking skeleton' and appeared to have many of the symptoms of anorexia nervosa, but it was not recognized as such. The association between anorexia nervosa, vomiting and perimylolysis in nine cases has recently been reported in the dental literature.
Persistent vomiting is generally assumed to occur in less than 33%/ of anorectic patients. In these cases, however, it must be considered to be a potential source of dental deterioration. The low pH of vomitus projected over the dorsum of the tongue first reaches the palatal aspects of the upper incisors, canines and premolars and over a prolonged period will cause enamel destruction. Although other teeth may be affected, it is usually only to a limited extent (contact with the lips, cheeks and lateral borders of the tongue and the buffering capacity of saliva appear to protect them).
Of the five persistent vomiters in the series, two did not show perimylolysis. One of these had generalized mottled enamel caused by living in an area where the fluoride content of water was high. It The pH of these substances is 3-5, at which enamel decalcification occurs (McClelland, 1926) and much has been written on the adverse effects produced by acid ingested in this form (Stafne and Lovestedt, 1947; Allan, 1967; Mannerberg, 1963) . The clinical pattern is of enamel loss related to the place of first contact of the acid with the tooth and is therefore mostly seen on the labial aspects of the incisors. There is a progressive rounding-off of the tooth margins and eventually the dentine is exposed. Dehydration and wasting
The starvation and associated weight-reducing manoeuvres seen in anorectic patients leads to wasting and dehydration; in consequence secretions are reduced. This has dental implications, for the saliva will be affected both in quantity and composition. Reduced salivary flow is associated with an increased caries rate with often a predominance of cervical lesions. The administration of certain antidepressive drugs may also reduce salivary secretion, and anorectic patients receiving this medication may therefore have a two-fold deficiency.
Alteration in salivary composition caused by electrolyte imbalance may lower the buffering and remineralizing capacity of saliva. Lack of salivary buffering renders the teeth more susceptible to acid attack; be it acid arising from dental plaque metabolism, leading to caries, or acid from ingestion or vomiting, leading to erosion (Larsen, 1973) . Reduced ability of saliva to remineralize enamel surface imperfections suggests that even at the best of times, when no other adverse factors are operating, emaciated anorectic patients will be particularly prone to suffer from generalized dental deterioration.
The apparently low prevalence of periodontal disease is hard to explain, but it is possible that owing to an unusual immunological make-up, anorectic patients may have a modified and reduced inflammatory response to dental plaque. Certainly there is evidence that they are more resistant to common minor ailments such as colds and influenza than are their better nourished brethren (Crisp, 1970) .
Future investigations
This study was concerned with a small number of anorectic patients over a relatively short period. To elucidate more fully the dental changes, it would be helpful to carry out a larger survey over a longer period.
The pattern of erosion should be measured more precisely, possibly using as a guide tooth dimensions from study casts taken at various time intervals. Ideally the caries rate should be followed up from an early age.
Chemical changes involving saliva require quantitative evaluation, and considerably more detailed study is required to judge the significance, if any, of the rather subjective observations regarding the periodontal status.
Treatment
Whereas the somatic changes occurring with anorexia nervosa are reversible, those affecting the hard dental tissues are not.
Early diagnosis, avoiding the unfortunate sequelae accompanying protracted vomiting and harmful dietary changes, is the ideal. However, when this is not possible, certain local measures can be suggested. If vomiting persists, protection of the teeth with alkali (magnesium hydroxide) filled plastic splints as described by Rowe (1972) may be useful. In an attempt to reduce enamel solubility so as to resist erosion, sodium fluoride has been recommended (Holloway, Mellanby and Stewart, 1958) . It may be used either by periodic topical application (Xhonga and Sognnaes, 1973) or as a 0-05% mouthwash combined with bicarbonate after each vomiting incident (Hellstrom, 1974) . The application of fluoride may also be useful to desensitize troublesome areas of exposed dentine following enamel loss by erosion. Protection of the enamel with plastic fissure sealants has also been advocated to reduce erosion, although the results do not seem to be particularly successful (Xhonga and Sognnaes, 1973) . Rinsing of the mouth with plain water after vomiting to remove any acid retained between the papillae on the dorsum of the tongue may also be helpful. The 
